How integrating 'socio-cultural values' into ecosystem services evaluations can give meaning to value indicators by Breyne, Johanna et al.
Ecosystem Services 49 (2021) 101278
Available online 3 May 2021
2212-0416/© 2021 Elsevier B.V. All rights reserved.
How integrating ‘socio-cultural values’ into ecosystem services evaluations 
can give meaning to value indicators 
Johanna Breyne a,*, Marc Dufrêne a, Kevin Maréchal b 
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A B S T R A C T   
As an attempt to clarify the meaning of ‘values’ within ecosystem services (ES) assessments, this paper proposes 
the integration and fine-tuning of the concept of ‘socio-cultural values’ within the ES assessment framework. 
Firstly, it makes a conceptual clarification between biophysical, social or monetary value indicators describing 
the performance of a service, and socio-cultural values reflecting opinions on the importance of a (set of) service 
(s). Secondly, it provides a practical application to illustrate how to interpret ‘social value indicators’ through 
their interactions with ‘socio-cultural values’. An adequate use of these ‘socio-cultural values’ combined with 
subjective social value indicators’ makes it possible to take the opinion of a wide range of actors into account and 
to give meaning to their expressed preferences instead of blindfolding on caricaturized profiles. The case study in 
this paper deals with the Ardennes forests (Belgium). Wider public preferences for different structural forest 
characteristics (as performance-oriented ES value indicators) actually relate to different ‘socio-cultural values’. 
The study results reveal a mismatch between current forest management strategies and wider public preferences. 
This paper clearly demonstrates the potential of ‘socio-cultural values’ to improve legitimacy and to foster 
consensus-building of decision-making in natural resource management.   
1. Introduction 
Despite the popularity of the Ecosystem Services (ES) approach to 
guide the study and operationalization of human-nature dependencies 
(Costanza et al., 2017), it has been criticized for its strong normative 
framing (Robertson, 2006). The term “normative” refers to the ES con-
ceptual framework assuming that nature is a service provider, whereas 
this is only one way of seeing nature. Moreover, which services are then 
being provided strongly depends on who is judging. In reply, ES have 
been redefined as ‘the benefits that humans recognize as obtained from 
ecosystems that support, directly or indirectly, their survival and quality 
of life’ (Harrington et al., 2010). The addition of the verb ‘to recognize’ 
does indeed make the anthropocentric framing of the ES concept more 
evident since it underlines the point that ES need to be identified by 
humans in order to exist (Barnaud et al., 2018). It is this definition of ES 
that has been adopted in this paper. Moreover, since different people 
recognize different services, this definition also highlights the impor-
tance of accounting for diverse sets of values and evaluations when 
applying the concept to policy and decision-making (Barnaud et al., 
2011; Davies et al., 2015; Hauck et al., 2013; Jacobs et al., 2016; Jax 
et al., 2013; Martín-López et al., 2014). 
Values should be understood as an umbrella concept covering a broad 
range of different interpretations of what the word ‘value’ stands for 
(Spangenberg and Settele, 2016). There are thus various ways to define, 
classify, assess and express them. However, the way values are 
conceptualized and measured is subject to ambiguity (Anderson et al., 
2018; Kenter et al., 2019) in the sense that certain sets of values are 
either easily ignored, downplayed or conflated. 
First, the issue of certain sets of values being ignored has triggered a 
call for an integration of multiple sets of values into ecosystem service 
assessments (Boeraeve et al., 2015; Jacobs et al., 2016; Kenter et al., 
2016; Martín-López et al., 2014). The recent revision of some main ES 
frameworks has indeed included multiple values in the amended ver-
sions (CICES, 2018; Díaz et al., 2015; Fish et al., 2016; Pascual et al., 
2017). Second, a socio-cultural interpretation of values is often down-
played to the benefit of economic interpretations in ES evaluations and 
applications (Byg et al., 2017; Chan et al., 2012; Pröpper and Haupts, 
2014; Scholte et al., 2015). Thus, even when multiple value sets are 
assessed, the question of how to integrate, combine or use them for 
decision-making processes remains a challenge (Dendoncker et al., 
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2018; Kronenberg and Andersson, 2019). Third, and related to the 
previous point, is the tendency to conflate the performance of a service 
with its importance. With performance we refer to the assessed state or 
trend of (an) ES; with importance we refer to what extent and how this 
service or its associated benefits matter (in non-monetary terms) for 
someone or for a group of persons. This is a fundamental aspect since not 
assessing the various opinions on importance can cause to overlook 
crucial interdependencies between services, benefits and concerned 
actors and thus hamper an inclusive valuation. For example, the per-
formance of timber provisioning (i.e. an ES under consideration when 
assessing forest ecosystems) could be assessed by biophysical indicators 
(e.g. the total area under forestry or the volume of annual round wood 
removals), by economic indicators (e.g. the market price per m3) as well 
as by social indicators (addressing non-monetary social aspects of the 
ES). These latter could either be objective (e.g. the number of employ-
ments in the timber value chain) or subjective (e.g. the preference for a 
certain wood type). However, these valuation outcomes do not address 
the multitude of meanings or ways in which the ecosystem matters for 
different groups or persons. These latter notions of importance and 
meaning-making are strongly shaped by the socio-cultural context of the 
concerned actors (Berbés-Blázquez et al., 2016; Brondízio et al., 2010; 
Tadaki et al., 2017). 
Bearing these considerations in mind, this paper operationalizes a 
socio-cultural valuation approach for the assessment of ecosystem ser-
vices. This means that services and their related benefits are valued in a 
contextualized way, acknowledging that values are shaped by the 
broader social context, worldviews and social perceptions (Díaz et al., 
2014). Within this paper it does so through assessing both indicators of 
ES performance and indicators of ES importance. By means of an 
empirical case study, it explicitly addresses the relationship between 
both aspects through linking preferences for management options, as 
indicators of performance, with expressed opinions on the importance of 
various services or benefits provided by the same ecosystem. Our aim is 
to assess how this socio-cultural approach can provide relevant insights 
for the management of natural resources by explicitly integrating 
opinions on importance into ecosystem services assessments. 
2. Theoretical background 
2.1. The relationship between ES performance and importance 
Substantial work has been undertaken to address the different ways 
of approaching values in environmental valuations (e.g. Arias-Arévalo 
et al., 2017; Cáceres et al., 2015; Chan et al., 2012; Christie et al., 2019; 
Gould et al., 2019; Ishihara, 2018; Kendal and Raymond, 2019; Kro-
nenberg and Andersson, 2019; Maynard et al., 2015; O’Connor and 
Kenter, 2019; Peltola and Arpin, 2017; Rawluk et al., 2019; Stålhammar 
and Thorén, 2019; Van Riper and Kyle, 2014; Irvine et al., 2016). Ac-
cording to, Kenter et al., 2015, 2019), three main concepts of values can 
be identified: (1) transcendental values as broader core values covering 
ethic principles or desired end states; (2) contextual values that address 
the worth or importance of something; and (3) quantitative or qualita-
tive value indicators as outputs of some form of evaluation. Broad 
transcendental values are said to influence the more tangible contextual 
values, which, in turn, influence the choice for concrete value indicators 
(Kronenberg and Andersson, 2019). For values to be explicitly consid-
ered in a decision-making processes, they need to be visualized or 
translated into commonly understood units and communicated. For 
instance, the category of performance indicators can be expressed 
through amounts of money, maps and indices (Kenter et al., 2016), 
while the expression of the meaning and importance of a service 
(including its emotional, affective and symbolic aspects) can for 
example take place through rankings or testimonials. 
Within an ES assessment framework, values fulfill a mediation 
function between benefits and processes of governance, which, in turn, 
can give rise to concrete actions regarding the management of natural 
resources and ecosystems (Daily et al., 2009; Díaz et al., 2015; Haines- 
Young and Potschin, 2010). It has been pointed out that broader cate-
gories of values, such as transcendental or contextual values, are limited 
in their expression in terms of actions, which render them less applicable 
for applied research (Kollmuss and Agyeman, 2002). It should be 
underlined, however, that the use of performance indicators at best only 
partially reveal underlying aspects of importance. A focus on mere 
performance indicators could therefore aggravate mismatches between 
environmental management and societal expectations and, in turn, lead 
to social tensions and conflict (Anderson et al., 2018). Explicitly 
assessing both indicators of ES performance and indicators of opinions 
on the importance of those ES and linking these directly or indirectly to 
one another, allows for partially addressing this issue. 
To this respect, Aretano et al. (2013) call for both using objective and 
subjective indicators to perform ES evaluations. Subjective indicators 
are understood as self-reported (individually or collectively) preferences 
(Bryce et al., 2016; Harrington et al., 2010). While preferences in 
themselves do not necessarily reflect a notion of importance or meaning, 
they can more easily be linked to expressed opinions of importance than 
other performance-oriented indicators. In that respect, preferences 
appear well-suited to bridge the gap between objective measures of 
performance and the meaning attached to the measured elements, 
thereby facilitating an integrated ES evaluation. 
For example, residents close to a forest could strongly dislike the 
presence of deadwood within it, but at the same time find the biodi-
versity aspect of the forest very important. This could indicate discrep-
ancies between preferences and the ecological status of the same natural 
resource (Scholte et al., 2015) and provide an incentive for the gov-
ernment to make efforts towards awareness-raising regarding the posi-
tive effects of deadwood on biodiversity. While preferences for a specific 
aspect (e.g. the presence of deadwood) might be diverging, overarching 
meanings (e.g. biodiversity conservation) might be shared, thus gener-
ating a common basis for discussion or communication. Conversely, 
preferences for that specific aspect might be similar, while underlying 
meanings might be different or differently prioritized (e.g. biodiversity 
conservation and aesthetic appreciation) and thus be differently affected 
when landscape elements change (e.g. when a bark beetle outbreak 
causes large die-offs). Hence, while broader categories of values are less 
easily applicable to nature management, it is possible to address them by 
gaining insights into their relationships with the category of perfor-
mance indicators. It is important to note, however, that the choice for 
certain indicators (whether they are objective or subjective) is also 
framed by the socio-cultural context and thus not a neutral element. This 
should be acknowledged and explicitly taken into account (Breslow 
et al., 2017; Martín-López et al., 2014). 
2.2. What are socio-cultural values for ES? 
Within the ES framework, values and valuation methods have been 
commonly divided into three domains/dimensions (with terminology 
depending on the author), which are: ecological/biophysical, social/ 
socio-cultural and economic/monetary (Kronenberg and Andersson, 
2019; Martín-López et al., 2014; Stålhammar and Thorén, 2019). This 
categorization, however, does not leave any room for introducing the 
notion of importance in a way that does not cause conflation. 
Therefore, we consider these three domains as referring to the ES 
value indicators used to describe the performance of a service, which is 
to be distinguished from opinions on the importance of that same ser-
vice. In a socio-cultural valuation approach, valuation is thus performed 
on two levels: (i) the evaluation of the performance of a service through 
objective and subjective non-monetary indicators, to which we refer to 
as ‘social value indicators’ and (ii) the evaluation of opinions on the non- 
monetary importance of a service or benefit within a given context 
through ‘socio-cultural value indicators’. As Kenter et al. (2015) pointed 
out, the term “social values” can refer to different usages. The word 
“social” can be used to indicate a societal or shared interpretation of the 
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aspect at stake, as in social process, social problem, social scale, etc. 
Shared values, which are to be distinguished from individual values 
since they refer to values expressed by a set of people who belong to a 
same group (Kenter, 2019), also belong to this type of use. In addition, 
the term social can also be used to refer to one of the three above- 
mentioned value domains, next to the ecological and economic value 
domains. This latter use has often been linked to the original category of 
cultural ES, thereby representing non-monetary values to describe cul-
tural services (Sherrouse et al., 2011). Social value indicators thus do not 
measure a specific socio-cultural value. They instead measure an aspect 
of the performance of a certain service for/to which a person holds/as-
signs a certain importance, the latter being what we call a socio-cultural 
value. Since the objective and/or subjective social values indicators that 
will be used to asses a given ES performance ultimately depend upon the 
socio-cultural (including institutional) context within which the valua-
tion takes place, we acknowledge that social value indicators are not 
completely independent from socio-cultural values. However, since so-
cial value indicators do not necessarily entail notions of importance, we 
propose to explicitly look at the interaction of performance and 
importance through assessing the interactions between social value in-
dicators and socio-cultural value indicators. 
As a matter of illustration, let us consider, for instance, the case of 
landscape attractiveness for tourism activities as an ES. Its performance 
could be described by a set of biophysical value indicators (e.g., hectares 
of accessible forest), economic value indicators (e.g., the willingness to 
pay to visit certain landscapes) and social value indicators (e.g., tourist 
preferences for certain landscape characteristics). Socio-cultural (SC) 
values, in turn, could point out the importance of therapeutic, patri-
monial, economic and other values related to a variety of services pro-
vided by that same landscape. It must be noted that socio-cultural values 
may encompass negative repercussions (e.g., a negative feeling related 
to mass tourism). SC values represent a process of giving meaning/ 
assigning importance to ES by different actors (Munda, 2004). An ES 
demand may thus entail a concrete demand for the service in se (e.g., 
grasped by a performance indicator such as the number of accessible 
hectares) in order to modify the indicator outcome in future evaluations 
(e.g., to increase the number of hectares), or result from a will to give 
more weight to a service (e.g., perceived through SC values that reflect 
the importance of forests as a leisure area). 
In this paper, the term ‘social value indicators’ is used to qualify 
those indicators belonging to the social value domain. The term socio- 
cultural values is of a distinct nature and is used to denote ‘an opinion 
on the non-monetary importance people, as individuals or as a group, 
assign to (bundles of) ES (based on Scholte et al., 2015). SC values can 
thus be either individual or shared values and may or may not concern a 
service with a social intention. Within this definition, the term “cultural” 
thus adds a process of meaning-making (Fish et al., 2016; Pröpper and 
Haupts, 2014). As far as debate on environmental values and their 
categorization within the ES assessment framework is concerned, SC 
values can be deemed as touching upon instrumental, intrinsic, as well 
as relational values (Arias-Arévalo et al., 2017; Small et al., 2017). 
Whether values exist as inherent to nature, or whether valuation is, by 
definition, an outcome of human activity, is a matter of debate. How-
ever, human valuation is surely not limited to instrumental values only 
(Jax et al., 2013). Socio-cultural values provide a space to express 
relational values as well, and, to some extent, intrinsic values since-
—although by definition these are not considered within the ES con-
cept—intrinsic values are inevitably intertwined with people’s 
interpretations of ES (Chan et al., 2012; O’Connor and Kenter, 2019). SC 
values echo the aforementioned broader literature on values in which 
we situate SC values as being contextual and place-based (Tadaki et al., 
2017). However, while SC values are framed as place-based since they 
address the importance of services and benefits within a same 
ecosystem, this does not necessarily mean that the specific SC value is 
expressed as place-based. For instance, while patrimonial values are 
likely to be interpreted as place-based, biodiversity values are likely to 
represent an overall concern. 
As an illustration, let us consider the ecosystem service of a natural 
area as a place where people can experience nature, such as the Abruzzo 
National Park in Italy. To evaluate this service and how it performs, a 
value indicator is decided on, measured and represented by a specific 
unit. In this case, a biophysical value indicator could be the number of 
brown bears (Ursus arctos marsicanus), the emblematic species of the 
Abruzzo National Park; an objective social indicator could be the 
number of local institutions that use the image of the bear in their 
communication; and an economic indicator could be the cost associated 
to the distance people are willing to travel to observe this species. Once 
an evaluation methodology is agreed upon, the factual outcome (e.g., 
the bear population size) is a given. However, what this number means 
depends on who is interpreting it and in which context. It can thus be 
subject to discussion. For example, a high number of bears could be 
interpreted as positive by tourists wanting to observe this species, but as 
negative by local shepherds concerned with the security of their live-
stock (although interpretations are not necessarily one-to-one depen-
dent on user’s profiles). These groups of stakeholders thus hold different 
preferences (subjective social indicator) for the bear population size 
(objective biophysical indicator). Divergent interpretations of the same 
indicator can result in conflicting usages and practices when not prop-
erly addressed. Once an outcome is produced, it still needs to be given a 
meaning, which is what socio-cultural values are about. Through 
explicitly linking the preferences for a management option (here, on 
bear population sizes) with how the ecosystem matters for different 
actors, it is possible to address which notions of importance and 
meaning play a role in the choice for management scenarios and thus 
take them into account during management decision making. The pro-
cess of giving meaning can differ for different stakeholders and ac-
cording to the contextual setting of the evaluation (Gomez-Baggethun 
et al., 2014). It can also relate to different services. By confusing per-
formance with importance or by only assessing one of both, these ob-
servations would be lost in the blender of “values”. This could be quite 
problematic given that they withhold important information for making 
decisions and communicating about the eventual bear population policy 
and what roles and functions of the area (the national park in this case) 
are being prioritized. 
To summarize, performance-oriented ES value indicators and SC 
values are strongly intertwined with one another, with the first being 
dependent on the latter. This does not preclude that they also are of a 
distinct nature and should thus not be confused in ES assessments. 
Therefore, indicators within an ES assessment framework should (1) be 
assessed at these two levels (performance and importance) to (2) enable 
a proper accounting of the connection between performance indicators 
and meanings. As a result, while performance-oriented value indicators 
and SC values both provide relevant information, the most interesting 
aspect of addressing both aspects of performance and importance, is that 
it allows for a better understanding of how these distinct indications 
regarding the ‘value’ of a given ES interact. 
Another important notion about the way SC values are assessed in 
this study concerns the idea of relative importance. By this we refer to 
how much a(n) (bundle of) ES matters relative to other ES, as well as to 
how this differs according to different stakeholders, which reflects the 
idea of certain meanings being prioritized over others (Masterson et al., 
2019). This relativity was enforced through the methodology (see Sec-
tion 3.4), and while it does not imply that some values necessarily have 
to be more important than others, it does make it possible, on an 
aggregated level, to identify priority values for the overall public as well 
as for specific stakeholder groups (though the latter has not been dealt 
with in this study). Once SC values have been assessed, the aim is to 
explore the links between these contextual values and the connections 
with performance-oriented ES value indicators. Within this study, the 
latter are subjective social indicators and assessed through concrete 
preferences (see Section 3.3). 
The following diagram (Fig. 1) mainly draws on the ES cascade- 
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model by Haines-Young and Potschin (2010) and on the framework for 
conceptualizing cultural ES by Fish et al. (2016). It provides a schematic 
overview of the concepts and their linkages as outlined above. ES and 
their resulting (dis)benefits are interpreted as outcomes of the in-
teractions between ecosystems and human agency (Ernstson, 2013), the 
latter encompassing both ‘socio-cultural practices’ and ‘contextual 
values’ as pictured in Fig. 1. ES valuation outcomes can both concern 
performance-oriented indicators (i.e. assessed in this study through 
preferences as social value indicators) as well as indicators reflecting an 
opinion of importance (i.e. are assessed through the use of socio-cultural 
value indicators). 
2.3. The added value of a socio-cultural importance-performance 
approach 
Rather than a fixed set, the set of socio-cultural values that can be 
taken into account should be flexible and depends on both the specific 
situational context and on the research settings (Barnaud et al., 2018; 
Reyers et al., 2013). Its meaning-making can vary for different stake-
holders since it assesses the criticality of variable social interpretations 
of ecosystems and their services (see the issue “Critical for whom?” in de 
Groot et al., 2010). By differentiating between performance and 
importance, a SC value approach represents an elegant way to cope with 
the current conflation between value meanings. By a SC value approach, 
we refer to (1) the double assessment of subjective social indicators that 
assess the performance of ES and of SC values that assess the opinions on 
the importance of ES; (2) an assessment of the correlation between these 
two forms of indications; and (3) an interpretation of those correlations. 
By contextualizing subjective performance-oriented indicators through 
highlighting their interactions with SC values, the SC value approach 
could foster consensus-building and improve the legitimacy of com-
promises. Through a case study we will demonstrate its potential to 
bring both transparency and legitimacy to decision-making processes, e. 
g., by identifying common ground between stakeholders as well as by 
recalling the (inter)dependencies between stakeholders and services. 
3. Materials and methods 
3.1. Concretizing SC values: The attractiveness of natural landscapes 
To demonstrate the relevance of distinguishing performance from 
importance in order to address the meaning making behind subjective 
social value indicators within ES evaluations, we focus on the ES, 
“attractiveness of natural landscapes”. 
The “attractiveness of natural landscapes” is traditionally evaluated 
within the category of cultural ecosystem services (Haines-Young and 
Potschin, 2012; MEA, 2005). The purpose of most of these evaluations is 
to estimate the recreational and touristic potential, monetary value or 
the potential number of visitors of a certain area. This is done either 
indirectly by testing certain indicators such as trail density, the number 
of red list species, the presence of water bodies, etc. (e.g. Nahuelhual 
et al., 2013; Schägner et al., 2018), or directly through expressed pref-
erences or count data (e.g. Chhetri and Arrowsmith, 2008). These 
evaluations describe the situation of the service by means of evaluation 
indicators and rarely assess the relative importance of this service with 
respect to other services. As a consequence, they also ignore the in-
terdependencies between for example ecotourism or recreation and 
other service-dependent benefits, values or stakeholders. For instance, 
when focusing on the ES, “attractiveness of landscapes”, a specific in-
terest (e.g. tourism) is linked to a specific profile (e.g. a tourist), which 
might obscure a multitude of reasons why the visitor cares about the 
landscape; these reasons may form part of the motivation for tourism but 
are ignored during the assessment. By assessing both subjective social 
value indicators and SC values, this could allow for the inclusion of other 
aspects into the ecosystem services assessment, even if this is not the 
main objective of the specific study. 
The ES, “attractiveness of natural landscapes”, is extremely well 
suited to demonstrate the relevance of distinguishing and combining 
performance-oriented subjective value indicators and socio-cultural 
values. This is because of the above-mentioned usual framing as a sin-
gle cultural ES, as well as because of the multiplicity of stakeholders 
related to this ES, whether they be (potential) users or managers. This 
multiplicity can lead to diverging preferences on (specific elements of) 
management options and consequently give rise to potential conflicts. 
For a given case-study we will evaluate landscape preferences (as in-
dicators of performance), as well as opinions on the (relative) impor-
tance of ES provided by the same landscape in order to demonstrate the 
added-value of this approach. 
3.2. Case study area 
The area of our case study, the Ardennes forests, is a geographical 
unit of 11,200 km2 that stretches over parts of Belgium, Luxembourg 
and France (see Fig. 2). Our focus concerns the Belgian (Walloon) part. 
Fig. 1. A schematic overview of the concepts used within this study.  
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These forests include large open areas such as prairies, peatlands, 
clearings, etc. Its specific location, with 6 million people living within a 
buffer radius of 100 km, gives the Ardennes a peri-urban character, 
implying a high existing and potential demand for tourism and recrea-
tional activities (Colson et al., 2010). While traditional focuses on wood 
production and hunting activities remain important, eco-tourism is 
increasingly being seen as an economic alternative with the potential to 
stimulate the local economy and diversify activities in a way that is 
consistent with the protection and promotion of biodiversity (Filot, 
2005; Laurent and Lecomte, 2007). Moreover, recent findings have 
emphasized the demand for a more explicit integration of social and 
ecological forest dimensions (Rametsteiner et al., 2009), with an 
observed shift in societal values away from predominantly instrumental 
and towards multifunctional values (Kendal and Raymond, 2019; Uggla, 
2017). 
Conflicts related to forest management have recently increased at the 
European and worldwide scale (Mormont, 2006). In the case of the 
Ardennes forests, indicators of potential conflicts include: citizen dem-
onstrations against possible sales of public forests (mpOC, n.d.), a peti-
tion against current hunting practices (“Stop aux dérives de la chasse – 
Pour une réforme radicale de la chasse, stoppons les dérives de la 
chasse,” n.d.), the return of the wolf to the Ardennes (Denayer and 
Bréda, 2020), management of the african swine fever (Baily, 2018) and 
management of the bark beetle (Ips typographus) outbreak in spruce 
plantations (Forêt, 2021, in press). These elements concerning Ardennes 
forest management render this study area very suitable for assessing the 
interest of evaluating interactions between subjective social value in-
dicators and SC values. 
3.3. Survey 
An online survey was outsourced to the private company Kantar 
(“Global Data Insights,” n.d.) in order to obtain a sample of 1516 re-
spondents (after elimination of speedsters), of which 286 were French, 
686 Belgian, 278 Dutch and 266 German. Country proportions were 
defined by the authors of this study, based on the main visiting nations 
of the Ardennes forests1. The representativeness of each country sample 
was verified for the following socio-economic variables: gender, age, 
income level and education. Even though the fact that outsourcing the 
survey to a private company might induce some bias regarding the 
profiles of the respondents in their panel, the company was responsible 
for guaranteeing a country-wise representativeness for the gender and 
age variables. Three versions of the survey were used: Dutch, French and 
German. Respondents were contacted by mail. The survey was con-
ducted in April 2019 and took an average of 17 min. to complete. It 
consisted of five main parts: (A) introduction; (B) respondent profiling 
and scoring of SC values; (C) frequency and nature of visits to natural 
areas in the Ardennes; (D) preference questions and discrete choice 
experiments (DCE) on structural forest characteristics and on touristic 
infrastructure; and (E) socio-economic variables. Parts B and D are of 
major importance within this paper since they deal with performance- 
oriented indicators (preferences) and SC values; they thus serve to 
illustrate the conceptual reflection outlined above. 
The orientation towards the wider public as a sampling group is 
relevant since it is a concerned actor in various ways: in terms of its tax 
contribution to the management of public forests (Byg et al., 2017), as 
residents of the area, as potential visitors (Turkelboom et al., 2018), and 
in terms of gaging public opinion about the importance and meaning of 
natural areas in contrast to local interest groups. Following this 
reasoning, we evaluate whether or not responses differ between resi-
dents and non-residents of the Ardennes region in all of the analyses. 
When relevant, we divide non-residents into effective visitors (who 
visited the Ardennes forests at least once during the last 12 months), 
occasional visitors (who have already visited the Ardennes forests, but 
not during the last 12 months) and potential visitors (who have not yet 
visited the Ardennes forests). 
While this information was available via the survey, respondents 
were intentionally not further classified into user categories for this 
research (e.g., naturalist, hunter, forest owner, tourist, etc.). The aim of 
this study was to focus on common or opposing values within the wider 
public in general, without relying on a categorization of actors, which 
could mask within group heterogeneity (Turkelboom et al., 2018). 
Moreover, since a single person can belong to several categories at once 
(Barnaud et al., 2018). This implies a superposition of categories, which 
is not the case when using SC values. Also, the majority of the categories 
was poorly represented due to our focus on the general public. Although 
it might have been interesting to look at differences based on socio- 
demographic variables as well, this was outside the scope of this 
research (a part from assessing the sample’s representativeness). 
A preliminary version of the survey, using the same methodology, 
was implemented in November 2018. It served as a test for improving 
questions in terms of formulation, content and representation, which 
ensures the high quality of the final results of April 2019, used for this 
paper. 
3.4. Subjective social value indicators 
To reflect the performance of the ecosystem service, “attractiveness 
of natural landscapes”, we evaluated the preferences of the wider public 
for structural forest attributes as subjective social value indicators. Four 
attributes were retained after reviewing the literature (Giergiczny et al., 
2015; Hoyos, 2010; Nordén et al., 2017) and checking for their rele-
vance for forest management options and for the Ardennes territory. 
These attributes are: species composition (coniferous vs. broadleaf), 
even vs. uneven aged forests, presence or absence of deadwood, and 
openness of the landscape (whether they be closed forests or forests that 
include open areas due to clear-cuts, or that include semi-natural open 
Fig. 2. The geographical localization of the case study area. The trans-border 
Ardennes forests are indicated in green, Belgian borders are highlighted in red. 
1 Due to confidentiality issues, it was not possible to include respondents 
from Luxembourg, who are also frequent Ardennes visitors. 
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areas such as peatlands or pastures). Respondents were asked to indicate 
their preference for each attribute, represented using simplified black 
and white images, as can be seen in Fig. 3. The choice for these basic 
illustrations instead of images, for example, was to avoid the 
unintentional influencing of respondents by light, colors, season, 
weather, etc., that would have been presented on the images. The 
attribute ‘openness’ was then split into two variables: one dummy var-
iable describing the continuity of forests (closed (0) or open (1)), and 
Fig. 3. The attributes used for the preference questions on structural forest attributes.  
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one variable describing the type of openness of the forests (clear-cuts (0) 
or semi- natural open areas (1)). We checked for differences in prefer-
ences (represented as binary variables) between residents and non- 
residents using non-parametric chi-square tests. 
We then regrouped preferences for forest attributes according to 
three management schemes: ‘natural forests’, ‘artificial forests’ (more 
intensively managed and more production-oriented forests) and ‘other’ 
forests. In total, there are 24 possible combinations of attributes or 
scenarios. ‘Species composition’ was not included to define the man-
agement models. Even though Ardennes ‘artificial forests’ are mainly 
dominated by coniferous species, this is not an exclusive given. We 
defined ‘natural forests’ by: the presence of deadwood, semi-natural 
open areas within the forests and uneven aged forests. This combina-
tion regroups two scenarios out of 24. ‘Artificial forests’ were defined 
through the combination of: the absence of deadwood, even aged forests 
and continuous forests or open areas due to clear-cuts, representing four 
scenarios out of 24. All other combinations were grouped into the ‘other’ 
group representing the remaining 18 scenarios. We used R Studio sta-
tistical software (version 1.2.1335) for all of the analyses. 
3.5. Socio-cultural values (SC values) 
The relative importance of the SC values attributed to the Ardennes 
forests by the wider public was evaluated on the basis of scoring. Table 1 
below specifies the typology of SC values used for this survey. This ty-
pology is based on a literature review (Bagstad et al., 2016; Brown and 
Reed, 2000; De Vreese et al., 2016; Raymond et al., 2009; Sherrouse 
et al., 2017; 2014;; Smith and Ram, 2017; van Riper et al., 2012). It has 
thereafter been adapted to the local context based on the recurrent 
mention of certain values during several informal encounters with a 
variety of local stakeholders (forest guards, hunters, tourism operators, 
private forest owners, institutions active on natural resource manage-
ment, etc.). These encounters took place during autumn 2017 in the 
context of the preparatory phase of the overall funding project. Partic-
ipatory observation to several local events on the topic of the (man-
agement of the) Ardenne forests (conferences, round-tables, excursions, 
expositions, etc.) also contributed to the selection. Retained SC values 
were selected when considered relevant for both locals and tourists, and 
some specific subdivisions were made to account for the ecotourism- 
oriented setting of the overall project. The SC values mentioned in 
Table 1 all refer to the importance of ES or a set of ES. Since services can 
also have important negative repercussions (Blanco et al., 2019), two SC 
values for disservices have been included. A preliminary version (sample 
of 775 respondents) of the survey had an ‘other value’ option in the 
event that an important value was overlooked. However, since this op-
tion was rarely used, this was left out of the final version. Also, for this 
final version, the order of the SC values presented to respondents was 
randomized in order to control for this influence. 
Respondents were asked to score SC values by distributing a total of 
100 ‘votes’ over 13 SC values, consequently enforcing an indication of 
their relative importance. It was not obligatory to include all the 
mentioned SC values in the scoring; an automatic counter was used for 
this question to avoid miscalculations. 
The overall scoring of SC values and the variance of the sample was 
visualized by using a violin plot, for which values underwent a log + 1 
transformation, commonly used to minimize the effect of outliers 
(Garson, 2012). ANOVA tests (R package ‘ggplot’ v. 2.21) and Tukey’s 
post hoc tests were used to check if residents and visitors (effective, 
occasional and potential) differed in their scoring. Where assumptions of 
normality or equal variances were not met, non-parametrical Kruskal 
Wallis and Dune’s tests (R package ‘FSA’ v. 0.8.25) were used. Dune’s 
tests made use of the p-adjustment method, as defined by Benjamini and 
Hochberg (BH) (Benjamini and Hochberg, 1995). 
3.6. Detailing the used social value indicators and socio-cultural values 
Table 2 outlines how SC values have been interpreted for this paper 
by borrowing from the notions of value lenses and dimensions described 
by Kenter et al. (2019). 
While the specific categories of the dimensions ‘intention’ and 
‘justification’ are inherent to the concept of SC values, the specific cat-
egories regarding the other dimensions result from the methodological 
framing of the study. Since SC values should cover a range of ES services, 
the intentions of SC values are both self- and other-regarding, depending 
on which specific SC value for ES is being addressed. SC values should 
concern all three ways of justification to allow for a broad range of 
meanings. For this case study, respondents in were individually asked to 
indicate how important a SC value for the study area is for them 
personally. The dimensions of provider and scale thus both concerned 
the individual level. As far as the assessment method is concerned, the 
chosen elicitation process was non-deliberative and resorted to the use 
of stated values; each SC value was then aggregated from individual 
levels to represent the wider public’s opinion. 
The subjective social value indicators used for this study assess 
public preferences for visual forest characteristics and thus entail an 
instrumental justification. Respondents were individually asked to state 
their personal preferences, which were then aggregated. 
3.7. Linking social value indicators with socio-cultural values 
To examine the correlation between social value indicators and 
socio-cultural values, we assessed for correlations between the three 
predefined management models (‘natural’, ‘other’ and ‘artificial’ for-
ests) and the SC values. One approach could have been to test the cor-
relations between all SC values and each structural forest characteristic 
separately. Nevertheless, the choice was made to adopt a three-way 
Table 1 
The socio-cultural (SC) values presented to the respondents.  
Socio-cultural values and their explanation 
Socio-cultural value Explicative phrase showed to the respondent  
The Ardennes forests are important to me because … 
Aesthetic value … I can enjoy the views, sounds, smells, etc. 
Biodiversity value … they provide a habitat for wild animals, plants and 
microorganisms. 
Direct economic value … they provide economic products such as timber, 
mushrooms, game, etc. 
Indirect economic value … they create jobs because of their touristic 
attractiveness, of which I can make use as a user or 
operator from the touristic sector. 
Extensive recreational 
value 
… they provide a space for my outdoor activities such as 
hiking, biking, observation of fauna and flora, etc. 
Intensive recreational 
value 
… they provide a space for my outdoor activities such as 
quad, 4x4, MTB circuits, mass events, etc. 
Bequest value … they allow future generations to know and experience 
these forests. 
Patrimonial value … they are part of the cultural patrimony in the same way 
as villages, abbeys, castles, etc., and they are part of the 
history of the region. 
Relational value … they provide a place to create or reinforce social 
relationships (outings with family or friends, working 
environment, etc.) 
Mistrust value … one could feel ill at ease in those forests because they 
create fears (of getting lost, they are dark and gloomy, 
etc.) 
Life Support value … in the battle against climate change and the 
maintenance of a healthy living environment through the 
renewal of soil, air, water, etc. 
Inspirational/ 
Therapeutic value 
… they are inspiring places and make one feel better, 
physically as well as mentally. 
Disservice value … they can also have a negative impact on daily life (less 
room for urbanization or agriculture, pests or damage by 
wildlife, etc.) 
Respondents could only see the explicative phrase (second column) and had 100 
points to divide up between these SC values. 
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management approach since, in the opinion of the authors, it better 
reflects the adopted management practices in the Ardennes forests and 
thus facilitates the interpretation of results. We made use of one-way 
ANOVA (analysis of variance) and t-Tukey’s tests of means on the log-
ged SC values. Equal variances were assessed using Bartlett’s test. Where 
assumptions of normality or equal variances were not met, non- 
parametrical alternatives were used, i.e., a Kruskal Wallis and Dune’s 
test. The BH p-adjustment method was used for Dune’s tests. The pur-
pose of the above analyses was to evaluate whether SC values can offer 
an interpretation the outcomes of the preference assessment. 
4. Results 
The survey sample was representative (verified per country) in terms 
of gender. Concerning age, there were slightly less people representing 
the youngest age class. The sample was overrepresented for the highest 
income class as well as for the highest educational level, which is a 
common issue for Internet-based surveys (Menegaki et al., 2016). These 
demographical characteristics only served for verifying the representa-
tiveness of the sample respective to the general population They will 
thus not be further dealt with within this paper. 
4.1. Preferences 
Table 3 summarizes expressed preferences in percentages. On 
average, we observe a strong preference for characteristics of ‘natural 
forests’, such as the presence of deadwood, uneven aged forest layers 
and semi-natural open areas within the forests, over characteristics of 
plantation or highly managed forests, further referred to as ‘artificial 
forests’. Continuous forests are slightly preferred over forests with clear- 
cut areas, but semi-natural open areas within forests are clearly 
identified as being the most attractive. On average, broadleaf species are 
preferred over coniferous species. Residents, when compared to non- 
residents, had a less strong preference for the following characteris-
tics: uneven aged forests (p < 0.001), presence of deadwood (p < 0.001), 
discontinuous forests (p < 0.05) and semi-natural open areas (p <
0.001). 
4.2. Socio-cultural values 
Fig. 4 represents the average scoring of the SC values selected in this 
study, ordered by importance, from highest scored to least scored. 
All SC values were selected by the whole set of the respondents to 
explain why the Ardennes forests are important to them, although some 
SC values appear more important than others. The overall top three 
contain SC values for the aesthetic services of the forests, for biodiversity 
conservation and for the renewal of air, water and soil (life support). 
Negative services, mistrust and disservices appear at the end of the 
ranking, but their importance is stronger for residents than for non- 
residents (both p < 0.001). Moreover, residents have higher SC values 
for intensive recreational services (p < 0.001) and effective visitors have 
higher SC values for therapeutic services compared to occasional or 
potential visitors (both p < 0.01). 
Table 2 
An overview of the addressed value dimensions and categories, borrowing from Kenter et al. (2019).  
Lenses Dimensions Key question Categories SC values (Case study) Social value indicators (Case 
study) 
Value lens Concept What does one mean by ‘values’?  • Transcendental values  
• Contextual values  
• Value indicators 
Contextual values Value indicators 
Provider At what scale are values being expressed?  • Individual scale  
• (Pre)-aggregated social 
scales 
Individual Individual 
Scale What is the scale of the values being 
expressed?  
• Individual scale  
• Social scales 
Individual Individual 
Intention Who is being regarded with the expression of 
values?  
• Self-regarding  
• Other-regarding 
Both Self-regarding 
Justification How are values justified?  • Instrumental  
• Intrinsic  
• Relational 
All three ways Instrumental 
Procedural 
lens 
Elicitation What process is used to elicit values?  • Stated  
• Deliberated  
• Revealed 
Stated Stated 





Aggregated from individuals  
Table 3 
Overall preferences (rounded off) for forest attributes.  
Structural forest attributes 
Attribute Level Percentage (%) 
Species Coniferous  35.75 
Broadleaf  64.25 
Deadwood Absent  20.32 
Present  79.68 
Evenness Even  12.34 
Uneven  87.66 
Forest cover Continuous  16.82 
Clear-cut  13.32 
Natural  69.85  
Fig. 4. Violin plot representation of the 13 scored SC values, ordered by mean 
(log(value + 1). 
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4.3. Linking social value indicators with socio-cultural values 
We evaluated whether or not SC values significantly differ between 
the three predefined management models by using one-way ANOVA 
tests and the post-hoc Tukey test of means. A total of 874 people chose 
the combination that was identified as a ‘natural’ forest, 79 people opted 
for the combination classified as ‘artificial’ forest, and the remaining 
563 people chose combinations that were referred to as ‘other’. The 
results are summarized in Table 4. Respondents who prefer ‘natural 
forests’ scored ‘aesthetic’ and ‘biodiversity’ values higher; while re-
spondents who prefer ‘artificial forests’ scored ‘mistrust’, ‘intensive 
recreational’, ‘indirect’ and ‘direct economy’, ‘relational’ and ‘disser-
vice’ values higher. SC values for ‘bequest’, ‘patrimonial’, ‘therapeutic/ 
inspirational’ and extensive recreational services do not significantly 
differ between management models. Note that the SC value for ‘Life 
support’ services is not scored significantly different between ‘natural’ 
and ‘artificial’ forests. 
5. Discussion 
The wider public concerned with the Ardennes forests, including 
residents and non-residents, has the overall tendency to prefer charac-
teristics of ‘natural forests’ over ‘artificial forests’ (plantations or highly 
managed forests). Clearly, the presence of deadwood, natural open areas 
and uneven aged forests are preferred over the absence of deadwood, 
continuous forests or the presence of clear-cut areas and even aged 
forests. Moreover, broadleaf species are preferred almost twice as much 
over (non-indigenous) coniferous species. These findings are consistent 
with previous studies of forest perceptions (Colson, 2007; Edwards et al., 
2012; Horne et al., 2005). Overall preferences coincide with features of 
forest management that favor biodiversity (du Bus de Warnaffe and 
Lebrun, 2004; Felipe-Lucia et al., 2018; Verheyen et al., 2006). 
While certain services are objectively important for society, irre-
spective of where they may rank in valuations based on subjective 
preferences (Gómez-Baggethun & de Groot 2010), preferences here 
seem to match a management system that would also benefit from a 
variety of ES (Lewis et al., 2019; Maebe et al., 2018; Radu, 2006). 
As mentioned before, respondents were not classified into user cat-
egories (e.g., hunters, foresters, etc.). For this study, we instead focused 
on the opinions of the wider public (including residents and non- 
residents). Extra attention should be paid to residents who resulted 
more moderate in their ‘natural forests’ choice and could thus show 
reluctance when management changes are envisioned. This could be due 
to the socio-economic dependency of the region on timber and hunting 
revenues (Carnol et al., 2014). 
More recently, researchers have called for mainstreaming integrated 
ecosystem service assessments. This means that ES assessments should 
take biophysical, social and economic value indicators into account and 
that the relationships between these indicators, as well as between 
stakeholders and services, should be dealt with (Boeraeve et al., 2015; 
Jacobs et al., 2016; Kenter et al., 2016; Martín-López et al., 2014). While 
we follow Kronenberg and Andersson (2019) in that a fully integrated 
valuation (including all relevant values/dimensions/stakeholders) is not 
always possible, nor desirable, SC values can reinforce this integration 
by underlining the various ways in which an ecosystem matters. Hence, 
other important services (i.e. than the ones that are the scope of the 
research) are made explicit and their relative importance can be assessed 
for different types of stakeholders. Bearing this in mind, this paper 
considered the interactions between preferences (as subjective value 
indicators of the performance of the ES landscape attractiveness) and 
socio-cultural values (as an expression of the relative importance of ES), 
in order to properly interpret the outcomes of an ES assessment. The 
following main insights are discussed in more detail in the next para-
graphs: (1) SC values can help to remind dependencies between services; 
(2) addressing SC values can facilitate the interpretation and integration 
of objective and subjective value indicators; and (3) addressing SC 
values can be useful for processes of negotiation, legitimization and 
communication of natural resource practices. 
First, even though the survey was framed around the ES landscape 
attractiveness, results reveal that respondents take a variety of 
ecosystem services into account when scoring SC values. This observa-
tion implies paying attention to dependencies and trade-offs between 
services, which are often ignored (Martín-López et al., 2014). For 
instance, aesthetic services, to which people attributed the most 
importance, depend heavily on the way economic services are carried 
out through forest management practices, meaning that the first is 
subordinate to the latter. Addressing SC values can help to remind us of 
these dependencies during ES assessments since (1) both aesthetic and 
economic interests are valued; (2) aesthetic interests were deemed more 
important than economic interests; and (3) preferences for forest char-
acteristics correlated with aesthetic importance differ from those 
correlated with economic importance. 
Second, certain preferences are correlated with specific SC values. SC 
values offer a way to interpret the expressed preferences (Gomez-Bag-
gethun et al., 2014) and thus to give meaning to objective indicators 
assessing an ES. For example, SC values for ‘aesthetic’, and ‘biodiversity’ 
services are correlated with preferences for characteristics of ‘natural 
forests’. This correlation could imply a consistency in the concrete 
Table 4 
ANOVA or Kruskal Wallis and t-Tukey’s tests of means or Dune’s test, comparing the scoring of SC values between the preference groups for three 
predefined management models (‘natural’, ‘other’ and ‘artificial’).  
Results of the scoring of SC values according to forest preferences 
SC VALUE ANOVA/Kruskal  
Wallis Pr(>F) 
Bartlett’s test for  
equal variances 
Tukey’s test of means/Dune’s test 
Natural Other Artificial 
Aesthetic p < 0.001 yes A + A + B 
Biodiversity p < 0.001 yes A + B B 
Bequest p = 0.693 yes A A A 
Life Support p < 0.001 yes A + B AB 
Direct economic p < 0.05 yes A AB B +
Inspirational/Therapeutic p = 0.715 yes A A A 
Mistrust p < 0.001 no A B + C +
Patrimonial p = 0.336 yes A A A 
Intensive recreational p < 0.001 no A B + C +
Extensive recreational p = 0.293 yes A A A 
Indirect economic p < 0.01 yes A A B+
Relational p < 0.001 yes A B+ B+
Disservice p < 0.001 no A B + C +
+ = significantly higher values compared to the other groups. 
A,B,C = groups that are significantly different from each other for a certain SC value. 
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visualization of theoretic concepts by the wider public. This does not 
amount to saying that people necessarily include these theoretic con-
cepts in a fully conscious manner. Indeed, the quantitative approach 
pursued in this survey does not suffice for comprehending this sort of 
finer information. Ideally, quantitative and qualitative methods should 
thus be combined in ecosystem services assessments (Stålhammar and 
Pedersen, 2017). While this research constitutes an exploratory appli-
cation of the SC value approach as described in this paper, the intention 
is to deepen the meaning-making aspect by integrating qualitative 
methods in future research. The inclusion of qualitative information 
would generate further insights, notably on whether people associate SC 
values and performance-oriented indicators when taking a survey such 
as the one presented in this paper. In addition, a qualitative approach 
would more directly allow for assessing how people make meaning, 
either individually or collectively, of ES performances in relation to a 
specific place (Klain et al., 2017; Tadaki et al., 2017). 
In the same vein, ‘artificial forests’ that are generally less appreci-
ated, are preferred by people who attributed a higher score to the SC 
values for ‘disservices’, ‘mistrust’, ‘direct economic, ‘intensive recrea-
tional’, and ‘relational’ services. On the one hand, this might indicate 
that these ‘artificial forests’ are associated with certain negative per-
ceptions through their structural characteristics. On the other hand, they 
are perceived as being important for their economic contribution, the 
ease with which they can be used for intensive recreational activities or 
for supervising the territory, and their role in creating or maintaining 
social structures, the latter probably being related to the timber industry 
and/or hunting activities (Carnol et al., 2014). The association between 
‘artificial forests’ and the SC value for direct economic contributions 
seems to indicate that people perceive intensively managed forests as 
having a higher productivity and cost efficiency than ‘natural forests’, 
while this is not necessarily always true (Dieler et al., 2017; Liang et al., 
2016). 
Along a similar line of reasoning, the SC value for ‘life support’ 
services is not scored differently between ‘natural’ and ‘artificial’ man-
agement models. This could indicate that the wider public perceives 
these services as being equally well performed by highly managed or by 
more ‘natural’ forests. However, research reveals that ‘natural’ forests 
are more effective in terms of life support services than forest plantations 
(Lewis et al., 2019). These findings underpin the importance of 
combining subjective social value indicators of forest preferences with 
biophysical value indicators of, for example, forest productivity or a 
forest’s capacity for carbon removal to check for perceived associations. 
In this way, visualizing SC values can facilitate the interpretation and 
integration of both objective and subjective indicators during ES as-
sessments. Again, to further interpret this correlation, it would be 
advisable to combine it with qualitative research methodologies. 
Third, an understanding of which values are favored through the 
choice of a specific management scheme can lead to the questioning of 
the consistency and legitimacy of dominant discourses (Mormont, 
2006). The SC value “biodiversity”, for example, is cited as the second 
most important for the Ardennes forests by the wider public, while 
‘direct economic’ revenues are ranked eighth out of thirteen. However, 
this relative importance does not seem to be satisfactorily accounted for, 
neither in the observed situation on the field nor in the general policies 
or local management plans. 
The Walloon forestry code (Code Forestier, 2008) incorporated the 
general concept of ‘multi-functionality’ of the forest, generally 
conceived and interpreted as an integrated ES scheme with the simul-
taneous achievement of social, environmental and economic goals 
(Scohy, 2017). However, this has not yet proved its efficiency to 
significantly trigger general forest management practices towards 
satisfactory results in terms of biodiversity services (Maebe et al., 2019; 
Wibail and Farcy, 2018). Dead wood, for example, as a key indicator of 
forest biodiversity (Radu, 2006), is highly preferred by the wider public 
in our study. Despite this, the average volume of dead wood for the 
Walloon forests is estimated at 8.2 m3/ha (Alderweireld et al., 2015), 
largely below the 336 to 555 m3/ha found in natural forests (Bobiec, 
2002)2. Moreover, societal expectations for more ‘natural forests’ 
contrast with the actual landscape of Walloon forests, where intensively 
planted and managed (mostly non-indigenous species) forests occupy 
more than the half of the forested area (Alderweireld et al., 2015). 
Furthermore, numerous incentive policies (e.g., public subsidies for 
high-density coniferous plantations) and/or actual practices (e.g., con-
version of ancient broadleaf forest into planted coniferous forests on the 
public domain) appear to be contradictory to the declared increased 
attention paid to biodiversity and life support services (Wibail and 
Farcy, 2018). As expressed elsewhere, this might well be a form of a 
’lock-in’ process (Maréchal, 2010; Vanloqueren and Baret, 2008). 
Among the elements that contribute to locking-in ’artificial forest’ 
practices are the false associations on which policies sometimes rest 
(such as the above example of perceived exclusivity between economic 
productivity and intensive forest management—see Drouet (2018)). 
In order to achieve a forest policy that is accepted and supported by 
the public and that thus diminishes the risk of conflicts, a thorough 
understanding of the diverse values associated with those forests is 
essential (Anderson et al., 2018). Kenter et al. (2016) point out that even 
though a democratization of values could enhance a more sustainable 
and equitable decision-making process in terms of natural resource 
management, democratic deficits often persist. The observations in this 
study hint at a certain mismatch between societal values, preferences 
and actual forest management. This mismatch has also been observed in 
other studies (Buijs et al., 2011; Deuffic et al., 2018; Edwards et al., 
2016; Uggla, 2017), where forest managers seem to have focused mainly 
on (productive or ecological) performance, while residents focus on a 
variety of forest meanings (e.g. aesthetics, sense of place, …). 
This observation calls for rethinking the way forest policies and 
practices are decided on and put into practice. As an illustration, we 
briefly reflect on the example of the bark beetle outbreak mentioned in 
the case study description. Although they are often assumed to be less 
productive, natural forests have been proven to be more resilient to pest 
outbreaks, compared to spruce plantations (Faccoli and Bernardinelli, 
2014). Our results show that turning to a more nature-based manage-
ment would thus account for the overall preferences and SC values that 
predominantly appear in the wider public’s opinion. This observation 
could serve as an argument to defend a potential change in actual forest 
management policies. 
This reflection shows that SC values could reveal flaws in certain 
discourses, as well as promoting a renewed management of forests that 
would correspond to changing societal needs and values. Addressing SC 
values can lead to new perspectives concerning established discourses 
and practices. It must be noted, however, that the selection of addressed 
SC values plays an important role for the interpretation of the results. SC 
values that were not included in this survey (e.g. educational values, 
sense of place) may represent important issues that were overlooked and 
therefore limit the insights that can be retained from this study. 
6. Conclusions 
This study indicates that we should distinguish the importance of an 
ecosystem service from its performance. The results indeed show that 
socio-cultural values offer a useful complement to interpret outcomes of 
subjective valuations of performance. SC values offer a simple and 
practical way to include affective valuation in ES assessments and to 
assist their integrated evaluation. This is because (1) SC values can help 
to remind us of the dependencies between services; (2) addressing SC 
values can facilitate the interpretation and integration of objective and 
subjective value indicators; and (3) visualizing SC values can help 
stimulate debate concerning forest management, legitimize (or contest) 
2 The ‘critical threshold value’ for volumes of deadwood in ‘natural’ low-land 
oak-beech forests is estimated at 30–50 m3/ha (Müller and Bütler, 2010). 
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future decision-making processes, improve communication between 
stakeholders, and offer possible insights into consensus-building based 
on common values. 
As outlined in Section 3.3, we purposely addressed the wider public 
instead of looking for extreme viewpoints correlated with existing 
conflicting discourses. This approach allows us to contextualize sub-
jective performance-oriented indicators, to look for common ground 
between stakeholders, and to question the legitimacy of actual man-
agement and dominant discourses. However, in order to further analyze 
the policy potential of this approach, it is advisable to repeat the 
methodology while addressing specific stakeholder groups and with a 
more qualitative, place-based approach to understand how people make 
meaning. This would make it possible to determine whether or not the 
discourses proponed by the representatives of these groups are coherent 
with their manifested SC values, and if their preferences and relative 
importance significantly differs from the wider public. 
Finally, even though the aim is to include multiple sets of values in 
ecosystem services assessments, this study is a contribution to research 
on Western studies. However, as mentioned earlier, the list of SC values 
depends on the contextual settings and can be modified accordingly. 
Therefore, the use of the SC value concept to interpret subjective 
performance-oriented indicators in an ecosystem services assessment 
could provide an added-value in a non-Western context as well. 
To conclude, relevant forest management undoubtedly requires the 
assessment of ecosystem services. Our results also show that socio- 
cultural values should not be neglected since touching upon impor-
tance and meaning-making (and the ensuing possibility to adequately 
interpret subjective performance-oriented indicators) is crucial for a 
sound ecosystem service assessment and for adopting socially accepted 
management strategies. 
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ect (2.336.460,77€, 2017-2020). 
References 
Alderweireld, M., Burnay, F., Pitchugin, M., Lecomte, H., Inventaire Forestier 
Wallon—Résultats 1994–2012, SPW, 2015. 
Anderson, N., Ford, R.M., Bennett, L.T., Nitschke, C., Williams, K.J.H., 2018. Core values 
underpin the attributes of forests that matter to people. For. Int. J. For. Res. 91, 
629–640. https://doi.org/10.1093/forestry/cpy022. 
Aretano, R., Petrosillo, I., Zaccarelli, N., Semeraro, T., Zurlini, G., 2013. People 
perception of landscape change effects on ecosystem services in small Mediterranean 
islands: a combination of subjective and objective assessments. Landsc. Urban Plan. 
112, 63–73. 
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Carnol, M., Baeten, L., Branquart, E., Grégoire, J.-C., Heughebaert, A., Muys, B., 
Ponette, Q., Verheyen, K., 2014. Ecosystem services of mixed species forest stands 
and monocultures: comparing practitioners’ and scientists’ perceptions with formal 
scientific knowledge. For. Int. J. For. Res. 87, 639–653. https://doi.org/10.1093/ 
forestry/cpu024. 
Chan, K.M., Satterfield, T., Goldstein, J., 2012. Rethinking ecosystem services to better 
address and navigate cultural values. Ecol. Econ. 74, 8–18. 
Chhetri, P., Arrowsmith, C., 2008. GIS-based modelling of recreational potential of 
nature-based tourist destinations. Tour. Geogr. 10, 233–257. 
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Maréchal, K., 2010. Not irrational but habitual: the importance of “behavioural lock-in” 
in energy consumption. Ecol. Econ. 69, 1104–1114. 
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